An enhanced LZ77 algorithm with hash table to compress large scale DNA sequence by Ahmad, Nor Azhar
vii
TABLE OF CONTENT 






TABLE OF CONTENT vii
LIST OF TABLES xi
LIST OF FIGURES xii
LIST OF TERMINOLOGIES xiv
LIST OF ABBREVIATIONS xv
LIST OF APPENDICES xvi
   
   
1 INTRODUCTION 1 
 1.1 Overview 1 
 1.2 Background of DNA Sequencing 3 
  1.2.1 DNA Sequence Identification 5 
  1.2.2 Large-scale DNA Sequencing 9 
viii
  1.2.3 Benefits of Genome Research 10 
 1.3 Motivation of the Research 11 
 1.4 Statement of the Problem 13 
 1.5 Objective of the Study 14 
 1.6 Scope of the Study 14 
 1.7 Thesis Outline 16 
   
   
2 LITERATURE REVIEW 17 
 2.1 Overview 17 
 2.2 Basic Compression Method 18 
 2.3 Dictionary Compression Method 19 
  2.3.1 The Huffman Coding 20 
  2.3.2 Limpel-Ziv Coding 21 
 2.4 Dictionary Based Compression 23 
  2.4.1 LZ77 24 
  2.4.2 LZW 27 
 2.5 Existing DNA Compression Algorithm  30 
  2.5.1 BioCompress 31 
  2.5.2 GenCompress 33 
  2.5.3 DNACompress 34 
 2.6 Hash Table 35 
  2.6.1 Hash Function 39 
 2.7 Discussion 42 
3 RESEARCH METHODOLOGY 44 
3.1 Overview  44 
3.2 Preliminary Study  45 
3.3 Research Framework  46 
3.4 Research Approach 50 
ix
 3.4.1 Function Based Algorithm 51 
 3.4.2 Reconstructing LZ77 Algorithm and  
  Hash Table Approach Code 
51
 3.4.3 Combination between LZ77 and 
  Hash Table 
52
 3.4.4 Testing and Simulate with Data 52 
 3.4.5 Database  53 
 3.4.6 Hardware and Software 53 
 3.5 Hash Table Allocation 54 
  3.5.1 Write Method 55 
  3.5.2 Read Method 56 
 3.6 Compression Algorithm / Code 57 
 3.7 Decompression Algorithm / Code 60 
 3.8 Summary 62 
   
   
4 IMPLEMENTATION AND RESULT 63 
 4.1 Overview 63 
 4.2 DNA Sequence for Sampling 64 
 4.3 DNA Sequence Data Set 65 
  5.3.1 FASTA Format 65 
  5.3.2 Binary Format 66 
 4.4 The Compression Metrics 67 
  5.4.1 Bit Rate 67 
  5.4.2 Percentage of Compression 68 
  5.4.3 Time Consumption 68 
 4.5 Experiments Result 69 
 4.6 Summary 71 
   
   
x5 ANALYSIS AND DISCUSSION 72 
 5.1 Overview 72 
 5.2 Bit Rate Discussion among Algorithm 73 
 5.3 Compression Percentage between FASTA  
 and Binary Format 
75
 5.4 Speed to Compress /  
 Decompress FASTA 
77
 5.5 Prediction Graph for Large Scale DNA  
 Sequence 
78
   
   
6 CONCLUSION AND FUTURE WORKS 81 
 6.1 Discussion 81 
 6.2 Future Works 83 
  6.2.1 A Solution for Binary Data Type 83 
  6.2.2 Multiple Architecture Capabilities 83 
  6.2.3 Greedy Method 84 
  6.2.4 Data Transfer Through Network 84 
  6.2.5 Pattern of DNA Sequence 85
 6.3 Conclusion 85 
   
   
 REFERENCES 87 
 APPENDIX A 92 
 APPENDIX B 94 
